Abstract The EXPLORE study evaluated a behavioral intervention to prevent HIV infection among MSM. We examined depressive symptoms, utilization of mental health care, substance use and HIV risk taking behaviors in YMSM aged 16-25 years compared with their older counterparts. YMSM were more likely to report depressive symptoms (OR = 1.55) and less likely to report use of counseling (OR = 0.39) or medication (OR = 0.20) for psychiatric conditions. YMSM were more likely to report heavy alcohol and drug use. YMSM more often reported engaging in unprotected insertive (OR = 1.60) and receptive (OR = 2.07) anal intercourse with presumed HIV-uninfected partners, and unprotected receptive (OR = 1.72) anal intercourse with partners of unknown-HIV status. These findings suggest the need for more appropriate and accessible mental health care and substance use services for YMSM. Additionally, HIV prevention work with this population should provide comprehensive education about HIV testing and risk reduction counseling that focuses on communication about serostatus and safety in sexual situations.
Introduction
Recent studies suggest that the number of new HIV infections is increasing more rapidly in young men who have sex with men (YMSM) than in other age cohorts (Katz et al. 1998; McFarland et al. 2001; Sifakis et al. 2005; Webster et al. 2003) . While in the early 1980s the epidemic seemed to typically affect older, more affluent, Caucasian men who had sex with men (MSM), the demographic profile of HIV-infected MSM has gradually shifted towards younger, more marginalized populations (Bingham et al. 2002; Collins 1997) . Recent data released by the New York City Department of Health and Mental Hygiene (2007) showed that in New York City the number of new diagnoses of HIV in YMSM under 30 has increased by 33% in the last 6 years and the number of new diagnoses among YMSM aged 13-19 has doubled during this time period.
As suggested by Stall et al. (2003) , a combination of health problems and risk factors may make MSM more vulnerable to HIV. The interaction of these factors when layered upon one another (often referred to as a ''syndemic'' in public health literature) may further amplify MSM's risk for HIV infection (Koblin et al. 2006; Stall et al. 2003) .
Several factors have been posited as being associated with higher infection rates among YMSM: their minimal personal experience with HIV compared with their older counterparts, resulting in less fear of HIV (Chen et al. 2003; Manserg et al. 2002; NAID 1993) ; their lack of awareness about their HIV infection status, thus putting themselves and others at risk (Bingham et al. 2002; MacKellar et al. 2005) and their propensity towards depression and substance abuse (Seage et al. 1998; Strathdee et al. 1998) .
Several early studies examined the prevalence of depression and suicidal ideation in gay, lesbian, bisexual and transgender youth (Garofalo et al. 1999; Gibson 1989; Noell and Ochs 2001; Safren and Heimberg 1999; Remafedi 1999) . More recently, studies specific to YMSM have addressed HIV risk (Bingham et al. 2002; Celentano et al. 2006; Dudley et al. 2004; Katz et al. 1998; Lemp et al. 1994; MacKellar et al. 2005; Perdue et al. 2003; Rotheram-Borus et al. 1995; Rusch et al. 2004; Seage et al. 1998; Seal et al. 2000; Strathdee et al. 1998; Stueve et al. 2002; Valleroy et al. 2000; Webster et al. 2003) , depression (Botnick et al. 2002; Kipke et al. 2007; Perdue et al. 2003; Rotheram-Borus et al. 1995; Strathdee et al. 1998 ) and substance use (Celentano et al. 2006; Thiede et al. 2003; Remafedi 1987; Rotheram-Borus et al. 1995; Rusch et al. 2004; Seage et al. 1998; Strathdee et al. 1998; Stueve et al. 2002) in this population. The results of these studies present an emerging picture in which YMSM are at significantly increased risk for HIV and a range of mood and substance use disorders which can often go unrecognized. Of particular interest is the possibility that these psychosocial problems combine to increase risk of unsafe sex and HIV infection (Stall et al. 2003) .
To our knowledge, no recent studies have described the prevalence of depressive symptoms in YMSM while at the same time examining their utilization of mental health care, their rates of substance use and the specific sexual risk behaviors they engage in which, together, may place them at higher risk of contracting HIV. It is this syndemic and the subsequent gap in the literature that we sought to address in this analysis.
The cross-sectional analysis presented utilizes baseline data from The EXPLORE Study-a national, multi-site HIV prevention intervention trial funded by the National Institutes of Health. Because of the large size and the racial/ethnic and age diversity of the EXPLORE cohort, we had sufficient power to thoroughly examine depressive symptoms, utilization of mental health care, substance use and HIV risk taking behaviors in YMSM and their older counterparts. The information derived from these analyses will aid in informing age-specific HIV prevention practices in the future.
Methods

Participants
The EXPLORE study was the first randomized trial designed to test the efficacy of a behavioral intervention specifically for MSM in preventing the acquisition of HIV using HIV incidence as the primary outcome measure EXPLORE Study Team 2004; Koblin et al. 2003) . EXPLORE enrolled 4,295 participants in Boston, MA; Chicago, IL; Denver, CO; New York, NY; San Francisco, CA and Seattle, WA. Men were eligible for enrollment in the EXPLORE study if they were 16 years of age or older and had engaged in anal sex with another man during the past year. Men were excluded from the study if they had recently been involved in a mutually monogamous relationship for 2 years or more with an HIV-uninfected male partner. Details regarding study recruitment, baseline visits, data collection and management, and study monitoring have been described previously .
Using an audio computer-assisted self-interview (ACASI) system, participants completed a psychosocial assessment battery, and provided details concerning sexual behavior, sexual self-efficacy (including sexual risk reduction and communication skills), social norms about safer sex, the rates and levels of enjoyment of specific sexual behaviors, and frequency of alcohol and drug use .
Measures
Demographic data included participants' age at enrollment (16-25 years, 26-35 years, 36-45 years, and 46 years+), EXPLORE recruitment site (Boston, Chicago, Denver, New York, San Francisco, or Seattle), race/ethnicity (White/not Hispanic, Black/not Hispanic, Hispanic, Asian/ Pacific Islander, Native American), highest level of education (high school degree or less, some college, college degree, some post college or graduate/professional degree), current student status (yes/no), current employment status (full-time, part-time, unemployed, or other), and household income (\$12,000, $12,000-$29,999, $30,000-$59,999, or $60,000+) .
Participants were also asked to indicate the main reason why they joined EXPLORE. Participants were given a list of possible answers and were asked to mark only one choice. During analysis, participants' answers were grouped into one of four pre-determined categories: Free Care (''I will get free counseling,'' ''I will get free HIV tests,'' ''I will get compensated for participating in the study,'' ''I will get current information about HIV research''), Altruism (''I feel like I am helping to stop the AIDS epidemic,'' ''I think this is an important study,'' ''I feel like I am giving to my community''), Concern about Risk (''I may feel more motivated to avoid risk-taking behavior'') and Honor Those with HIV (''I will be doing something to honor people I know who have HIV or AIDS, or have died of AIDS'') to asses the main reasons why participants chose to join EXPLORE.
Participants were screened for clinically significant depressive symptoms using a shortened version of the Center for Epidemiologic Studies Depression (CES-D)/National Institute of Mental Health scale (correlation with full CES-D = .92) (Mirowsky and Ross 1992) . This measure asked respondents to rate how often during the past week [never/ rarely (scale score = 1), sometimes (1-2 days; scale score = 2), often (3-4 days; scale score = 3), mostly or always (5-7 days; scale score = 4)] they felt like they could not shake off the blues even with help from their family or friends, had trouble keeping their minds on what they were doing, felt that everything they did was an effort, had trouble sleeping, felt lonely, felt sad or felt like they just couldn't ''get going.'' This seven-item scale has been validated in the work of Mirowsky (1984, 2006) and the use and validity of additional short forms of the CES-D has been documented in additional manuscripts (Andresen et al. 1994; Boey 1999; Grzywacz et al. 2006; Irwin et al. 1999) . However, because a cut-off point has not been established for this shortened version, in the current study, the additive score was constructed and a median split was created with higher scores representing more depressive symptoms.
Other mental health measures included in analyses as dichotomous indicators (yes/no) of utilization of mental health services were as follows: currently being on psychoactive medications to treat mood, anxiety or thought problems, currently being in counseling, having had past counseling, and currently being in self-help groups.
Participants answered questions about the frequencies of alcohol and non-prescription drug use for the 6 months prior to enrollment. Heavy alcohol use was defined as having four or more drinks every day or six or more drinks on a typical day when drinking . We categorized use of marijuana, poppers, crack cocaine, cocaine (snorted or sniffed), amphetamines, heroin, hallucinogens, and injection drugs in the last 6 months as follows: never used, used less than 3 days per week or used three or more days per week.
For the present analysis, numbers of male partners were dichotomized ([10 vs. \10 and [1 vs. 0, respectively) due to heavily skewed data. Based on the distribution of these data, a cutoff of 10 or more sexual partners was appropriate and in alignment with prior analyses that showed risk was highest in this group (Koblin et al. 2006) .
Six variables were developed for addressing sexual risk with male partners who were perceived to be HIV-infected, uninfected or of unknown HIV status. The perceived HIV serostatus of partners was determined by asking participants: ''how many of your male sex partners were HIV positive,'' how many of your male sex partners told you they were HIV-negative and you had no reason to doubt it'' and ''how many of your male sex partners never told you their HIV status or told you they were negative and you have reason to doubt it.'' Unprotected receptive anal sex with a male partner was assessed as follows: in the last 6 months ''How many times did you have anal sex with your [HIVinfected, uninfected or unknown status] partner(s) when his/ their penis was in your rectum? This would be with or without a condom and whether or not he/they ejaculated,'' ''How many of these times did your partner(s) use a male condom or did you use an anal condom (Reality Condom 
Data Analysis
The goal of this analysis was to describe the risk profile of the EXPLORE study's YMSM at baseline. To achieve this, we first used global Chi-square tests to examine independence between age groups and demographic variables. In addition, we assessed linear associations between age groups and substance use variables with the MantelHaenszel chi-square test. For categorizations resulting in AIDS Behav (2009) 13:811-821 813 inadequate cell counts, we conducted exact tests to obtain P-values and 95% confidence intervals. Next, we constructed multivariable logistic regression models to estimate the association of age with depressive symptoms, utilization of mental health care, and sexual behaviors. To identify potential confounding variables to be included in the adjusted models, we constructed bivariate logistic regression models with each of the demographic variables in relation to our outcomes of interest. If the magnitude of the b coefficients for the outcome measure was altered by at least 10% we considered it to be a confounder (Sonis 1998) . For all models, we designated the oldest men (46+ years of age)
as the referent group, and calculated the odds ratios and associated 95% confidence intervals for the younger age categories. Mediational analyses were not performed due to the cross-sectional nature of these data.
Results
Demographics
Nineteen percent of the entire EXPLORE study population were YMSM (16-25 years) ( Table 1 ). The proportion of YMSM was greater in New York City and Seattle, while MSM from Boston and San Francisco tended to be older (36+ years). YMSM were more likely to be racially or ethnically diverse, with nearly 26% of YMSM indicating they were Hispanic/Latino, 8% reporting being Black, and 4% reporting being Asian/Pacific Islander. In contrast, 87% of the oldest group of men (46+ years) reported being White. YMSM reported the lowest employment rates and lower educational attainment. YMSM reported lower incomes, with 29.3% earning less than $12,000 annually and 42.2% earning between $12,000 and $29,999 compared with the older men who earned considerably more (more than 30% in each the two oldest groups of men earned in excess of $60,000 per year). All tests of independence between age groups and demographics were statistically significant (see Table 1 ). Additionally, YMSM were significantly more likely to have joined EXPLORE to access free care (21% of those who were 16-25, 13% of those who were 46+).
Substance and Alcohol Use
Among the YMSM in EXPLORE, 58.6% reported using marijuana in the 6 months prior to study entry, with 12.6% using marijuana three or more days per week. In contrast, marijuana use was least prevalent among the oldest men (35.6%). Approximately 40% of the YMSM reported using hallucinogens (including PCP, Ecstasy, angel dust, acid, LSD, mushrooms and Special K) in the 6 months prior to study entry compared to 6.4% of the oldest men. More than one-quarter of YMSM (26.4%) reported using cocaine compared to 7.0% among the oldest men. Amphetamine use was reported by YMSM more often (17.9%) compared to the other age groups, as was heavy alcohol use. Although snorting or smoking heroin was uncommon, YMSM reported doing so more often (2.0%) than the oldest men (0.2%). All of the trends above were statistically significant apart from crack cocaine (see Table 2 ). Unlike trends for most other recreational drugs reported above, an inverse trend with age was observed for inhaled nitrates/poppers: 42.8% of oldest men reporting inhaled nitrate/popper use compared to 28.9% of YMSM. Similarly, older men (46+ years) were more likely to have injected any drugs, including steroids (12.9%) compared to 8.1% of YMSM (Table 2) .
Mental Health Indicators and Utilization of Care
Mean scores for depression varied across age categories: (1) age group 16-25 (Mean = 13.84, SD = 4.24, Range = 7-28); (2) age group 26-35 (Mean = 12.85, SD = 4.27, Range = 7-28); (3) age group 36-45 (Mean = 12.81, SD = 4.27, Range = 7-28); (4) age group 46+ (Mean = 12.16, SD = 4.11, Range = 7-27).
As seen in Table 3 , adjusting for potential confounders, compared with the oldest men (46+ years), each category of younger men (16-25 years, 26-35 years, and 36-45 years) was at increased odds of having a depression score above the sample median, with the youngest age group having the highest odds [Adj. OR = 1.55; 95% CI = 1.23, 1.97]. Additionally, the youngest MSM were less likely to receive psychoactive medication for their mood, anxiety, or thought problems [OR = 0.20; 95% CI = 0.14, 0.29], and were less likely to report current or past counseling [Adj. OR = 0.39; 95% CI = 0.28, 0.53 and Adj. OR = 0.67; 95% CI = 0.53, 0.84, respectively]. Likewise, the youngest MSM were more than 80% less likely to report attendance at self-help groups [Adj. OR = 0.17; 95% CI = 0.10, 0.29] compared to the oldest men.
Sexual Risk Behavior
When compared with the oldest men (46+ years) and adjusted for race and income, the youngest MSM were significantly less likely to report at least 10 male sex partners in the 6 months prior to study entry [Adj. OR = 0.58; 95% CI = 0.45, 0.73] (Table 4) 
Discussion
This cross-sectional analysis of baseline data from the EXPLORE study found that YMSM have greater propensity towards depressive symptoms, less utilization of mental health services and higher rates of substance use than their older counterparts. This analysis also pointed to YMSM having higher rates of unprotected receptive and insertive anal sex with partners of presumed HIV-negative status and higher rates of receptive anal sex with partners whose HIV status was unknown when compared with older MSM in the EXPLORE cohort.
Although we cannot infer causality from this data due to the descriptive nature of the analysis, the high rates of depressive symptoms, low utilization of mental health services, high rates of substance use and high rates of sexual risk taking behaviors among the YMSM in this cohort may, combined, place YMSM at greater risk of contracting HIV.
Our findings in EXPLORE corroborate other research that has been conducted concerning depressive symptomatology in young men. In the general population, younger age among males has been associated with depressive symptomatology (Radloff 1991; Wight et al. 2004) , low health care utilization (Callahan and Cooper 2005; Ford et al. 1999) , substance use (Ellickson et al. 2003; Kosterman et al. 2000; Grant and Dawson 1998; Hawkins et al. 1992) , and sexual risk behaviors (CDC 2006; Lehrer et al. 2006; MDE 2006) . Young adult MSM are at disproportionate risk for these health risks and behaviors relative to their heterosexual peers, including depression, suicide, and victimization (Garofalo et al. 1999; Mustanski et al. 2007) ; decreased health care utilization and access (Rhodes et al. 2007) , multiple substance use (Clatts et al. 2005; Hatzenbuehler et al. 2008; Marshal et al. 2008) , and HIV/STI sexual risk behavior (Celentano et al. 2006; Valleroy et al. 2000) . In the EXPLORE cohort, YMSM were more likely to experience depressive symptoms than their older MSM counterparts. Although the modified CES-D measure that was used in EXPLORE was only able to assess for depressive symptoms as opposed to serving as a diagnostic tool for depression, our findings suggest that YMSM's general state of mental health may be less stable than that of older MSM. As noted in previous writings (Perdue et al. 2003; Rotheram-Borus et al. 1995; Strathdee et al. 1998 ), depressive symptoms may impact self-esteem, self-assertion and self-protective behaviors and may contribute to greater rates of substance use and other risk-taking behaviors among YMSM.
Higher rates of depressive symptoms combined with lower rates of utilization of individual and group counseling and psychopharmocology point to significant gaps in many YMSM's use of mental health care. Although generalizability may be reduced by the fact that many YMSM enrolled in EXPLORE to access free care, these findings suggest that the younger men in this cohort who were experiencing depressed mood may not have had access to the social resources and support that they needed. YMSM's low utilization of mental health services may be due to their lower socioeconomic status, lack of medical insurance or lack of comfort with seeking out mental health treatment. Additionally, navigating the transition from pediatric to adult care may serve as an additional challenge to men in this age group who are attempting to access mental health care. Those YMSM who are experiencing depressive symptoms but not getting treated for them may self-medicate seeking out substances or sex as ways to improve their states of mind.
In the EXPLORE cohort, YMSM were more likely than their older counterparts to have reported heavy alcohol use as well as use of marijuana, hallucinogens, cocaine and amphetamines. Many studies (Celentano et al. 2006; Rotheram-Borus et al. 1995; Rusch et al. 2004; Seage et al. 1998; Strathdee et al. 1998; Stueve et al. 2002) have pointed to the correlation of substance use and sexual risk in YMSM. Substance use may lower inhibitions, decrease inter-partner communication and reduce users' abilities to negotiate condom use in sexual situations. YMSM's high rates of substance use therefore places them at particular risk for HIV. In EXPLORE, YMSM showed higher rates of unprotected insertive and receptive anal sex with presumed HIV negative partners and higher rates of unprotected receptive anal sex with partners whose status was unknown. These findings about YMSM are corroborated by other recent studies that suggest that younger men may actually know the serostatus of their partners less frequently than their older counterparts do, and may make choices about their behaviors based upon misperceptions or lack of knowledge about their partner's serostatus, thus placing them at greater risk for contracting HIV (Bingham et al. 2002; NAID 1993; Sifakis et al. 2005 ).
Because we analyzed baseline data from the EXPLORE study only, we cannot infer causality from these findings. Further examination of the longitudinal data from this and other studies may support the hypothesis that higher rates of depressive symptoms, lower utilization of mental health services and higher rates of substance use contribute to higher rates of HIV risk-taking behaviors (and thus higher rates of HIV acquisition) among YMSM.
Certain cohort limitations exist due to two additional recruitment-created biases in the EXPLORE study. First, due to their age, older MSM are more likely than YMSM to have been in long-term relationships. In EXPLORE, MSM were excluded from the study if they had recently been involved in a mutually monogamous relationship for two years or more with an HIV-uninfected male partner, but were not excluded if their long-term partners were HIVinfected. Secondly, because older MSM are more likely than YMSM to be aware of their HIV-infected status (MacKellar et al. 2005) , older MSM in this cohort may have been more likely to have partnered with known HIVinfected partners while younger men may have been more likely to have partnered with assumed HIV-uninfected partners or partners of unknown HIV status.
Limitations also exist in certain measures used in data collection for this study. The abbreviated form of the CES-D used in EXPLORE can only measure for depressive symptoms and cannot diagnose depression. Additionally, the questions asked to ascertain participant knowledge about partner status allow for broad interpretation and therefore may not have fully captured how partner serostatus impacts sexual decision-making and risk. Further research which looks more specifically at the ways YMSM ascertain partner HIV status and how this, in turn, affects their sexual decision-making should also be done to address this limitation of the current study.
Limitations not withstanding, the present findings point to important gaps in the support systems available to and used by YMSM. Our findings about depressive symptoms, utilization of mental health care and substance use by YMSM suggest the need for more appropriate and accessible mental health and substance use services for this population.
These findings also suggest that HIV prevention work with younger MSM should provide comprehensive education about HIV testing as well as risk reduction counseling that focuses on communication about serostatus and safety in sexual situations.
